Cell-type-specific 3D organization of the genome is unrecognizable during mitosis. It remains unclear how essential positional information is transmitted through cell division such that a daughter cell recapitulates the spatial genome organization of the parent. Lamina-associated domains (LADs) are regions of repressive heterochromatin positioned at the nuclear periphery that vary by cell type and contribute to cell-specific gene expression and identity.
Introduction 1
In order for a dividing cell of a given lineage to maintain its identity, it must pass along to its 2 progeny not only a complete copy of its genome, but also the memory of its specific cellular 3 identity (Buchwalter et al., 2019 , Towbin et al., 2013 , Amendola and van Steensel, 2014 . It is transcriptional repression. While not all of the tethering complexes and molecular determinants 48 responsible for the interaction of heterochromatin with the nuclear lamina have been determined, 49 it is clear that these associations must be disrupted upon mitotic entry when the nuclear envelope 50 breaks down and the chromosomes condense. Furthermore, these interactions must be precisely 51 re-established upon mitotic exit when the cell reforms an interphase nucleus. 52 Entry into mitosis involves eviction of proteins, including RNA polymerase and many 53 transcription factors, and reorganization of chromosomes into their characteristic metaphase form 54 (Naumova et al., 2013) . Remarkably, at mitotic exit, cell-type-specific chromatin architecture, 55 transcription factor binding, and gene expression are re-established (reviewed in (Oomen and H3K9me2 is required for nuclear peripheral localization of chromatin 119 Given the specificity of H3K9me2 for peripheral heterochromatin, we hypothesized that this 120 epigenetic histone modification is necessary for peripheral localization of chromatin and might be 121 recognized by a nuclear peripheral protein "reader" to tether chromatin to the nuclear lamina 122 ( Figure 3a ). In C. elegans, CEC-4 functions as a reader of methylated H3K9 and is localized to the 123 nuclear periphery where it is thought to function as part of a tethering complex for peripheral Figure S3 ). Loss of CEC-4 does not have the same 131 effect on H3K9me3. H3K9me3 is found both at the nuclear periphery and in the nucleoplasm, but 132 its localization does not vary between wide-type and cec-4-null embryo cells ( Figure S3 ). These 133 data suggest loss of a peripheral heterochromatin tether, CEC-4, results in a specific effect on 134 H3K9me2-marked chromatin and not H3K9me3-marked chromatin.
135
To extend our results and probe the role of H3K9 in chromatin positioning in mammalian cells, 136 we expressed GFP-tagged histone H3 (hereafter H3) or GFP-tagged mutant forms of H3 in which 137 Lys9 was substituted with alanine (H3K9A) or glutamic acid (H3K9E); both substitutions preclude 138 methylation at this position in H3. GFP-tagged proteins were expressed in NIH/3T3 cells at 139 relatively low levels compared to endogenous H3 ( Figure S4 ) and attempts to drive higher levels 
198
We also examined cells at successive points in telophase. As telophase progresses, re-199 establishment of the H3K9me2 layer occurs in parallel with reassembly of the nuclear lamina. We (Figure 4d ), suggesting that loss of S10 phosphorylation 204 occurs prior to association of chromatin with the nuclear lamina. We detected little or no 205 H3K9me2S10P in daughter cells after mitosis was complete ( Figure 4d ).
206
A subset of H3K9me3-marked chromatin is at the nuclear periphery, though it is not restricted to 207 the periphery as is H3K9me2. H3K9me3 is enriched in microsatellite heterochromatin and persists 208 through mitosis ( Figure 5a ). In addition, in telophase we noted strong differences in localization Table S1 ). We 254 performed immunofluorescent in situ hybridization with the probes in individual cells in interphase 255 and mitosis; reconstruction of stacks of confocal images allowed us to visualize the 3D position of 256 specific genomic loci (Movies S1-S3).
257
In a population of interphase cells, we found the LAD probes to be at the periphery of individual 258 nuclei at a frequency consistent with previous observations of haploid cells in studies using single- How cells convey information related to cellular identity to daughter cells has been a long-standing 303 focus of investigation. Although mitotic chromosomes are condensed and transcriptionally silent, 304 it is now appreciated that many nuclear factors remain associated with specific regions of mitotic Acknowledgments 387 We thank Andrea Stout from the Penn CDB Microscopy Core for help with imaging. We thank 388 Matt Good and Nicolas Plachta for discussions and comments on the manuscript. This work was The following antibodies were used in this study: 
